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(57)Abstract: 

PROBLEM TO BE SOLVED: To miniaturize a 
filter circuit unit. 

\f \\X\V* SOLUTION: A filter element 4 is a parallel 

»~ /"%.. /\^y^y\\ \/~ t resonance circuit, constituted of a pair of first 

" / ~'"'/ \/r ^ fV^Vv' oj resonance lines 19a, 19b which are formed using' 
\"" \Vf A W a thick film technique, and a pair of second 

c- \ \\ /'v'./A *. \\ resonance lines 20a, 2 Oh formed using' the thin 

^-•A~ /,\<\\ \ V'./ ••' /V--" 4 film technique. By making the pair of the second 
resonance lines 20a, 20b substantially thinner, 



''■'■•// ; V . ■'''/' it becomes possible to increase the impedance 
/'/■// rat i° between the pair of the second resonance 

\ / / % 7 j . 

v / / / ■ fines 20a, 20b and the pair of the first resonance 



lines 19a, 19b. As a result, the length of these 
L1J pairs of the resonance lines 19a, 19b and 20a, 

20b can be shortened, thus producing the filter element 4 of a reduced size and 
achieving a miniaturized filter circuit unit. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a filter circuit device which has a filter 

element, and a manufacturing method for the same. 

[0002] 

[Description of the Prior Art]In recent years, the demand of the miniaturization of 
apparatus or the circuit board and slimming down is strong also in the high frequency 
application which uses microwave bands, such as wireless LAN and various 
communication terminals, or a millimeter wave belt as a career, for example. In the 
circuit board of such high frequency application, For example, a low pass filter (LPF), a 
highpass filter (HPF), Filter circuits, such as a band pass filter (BPF), are made to 
design with a distribution constant called not the concentrated-constant design using a 
chip but microstrip lines, striplines, etc., such as inductance and a capacitor. 
[0003]For example, in the filter circuit 100 shown in drawing 24, it has BPF101 of 
flat-surface mold structure as a filter element designed with the distribution constant. 
In this filter circuit 100, BPF 101 consists of that the line conductors 103 by the nickel 
etc. in which copper metallurgy plating was performed as a microstrip line are formed, 
for example on the dielectric substrates 102, such as a printed circuit board and a 
ceramic substrate. The whole surface is covered and the ground part (not shown) is 
formed in the rear face at the derivative board 102. 

[0004] In such BPF 101, it becomes possible by making the shape of the line conductors 
103 optimize to make the signal of a desired frequency band penetrate selectively. This 
BPF101 is a part of whole pattern wiring formed on the dielectric substrate 102, and 
since it has flat-surface mold structure, when it forms pattern wiring by a printing 
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process, lithography processing, etc. on the dielectric substrate 102, it is possible [101 ] 
to make it form collectively. 

[0005] In this filter circuit 100, BPF101 is flat-surface mold structure, and since the line 
conductors 103 are made to arrange with the lap of the length of abbreviated lambda / 4 
of the passing wavelength lambda, the length of the line conductors 103 is prescribed by 
the passing wavelength lambda. Thereby, in this filter circuit 100, a certain amount of 
size is needed for the length of the line conductors 103, and since it is difficult to make 
the occupation area of the line conductors 103 small, small area-ization has a limit. 
[0006] For this reason, in the filter circuit 110 shown in , making it 

smalharea-ize is proposed by using BPFlll as a filter element with a small occupation 
area. This BPFlll has three layer systems in which the resonator track 114 of the 
couple arranged almost in parallel with the inner layer of the laminated circuit board 
113 which has the insulating layer 112 which consists of a dielectric insulation material 
called a lamination printed circuit board etc., for example was made to form, and what 
is called TORIPU rate structure. 

[0007] Concretely, it has this impedance step structure to which it set BPFlll and, as for 
the resonator track 114 of a couple, the low impedance track (thick track) 115 and the 
high impedance line (thin track) 116 were connected near the approximately center part 
of a longitudinal direction. 

The supply wiring 117 is connected near the approximately center part of the high 
impedance line 116 of these, respectively. 

It sets BPFlll and the resonator track 114 of the couple is pinched by these two ground 
parts 118a and 118b whose upper and lower sides serve as a ground conductor via the 
insulating layer 112. And it sets BPFlll, and the interlayer connection is carried out 
from two or more of these beer 119 in which the two ground parts 118a and 118b 
surround the resonator track 114 of a couple, and the resonator track 114 in a layer is 
shielded with these Grant parts 118a and 118b and the beer 119. 

[0008]Although it comprises that capacitive coupling of the track arranged at these 
parallel when [ this ] it sets filter circuit 110 and the resonator track 114 of a couple 
arranges the track of the length of abbreviated 1 / 4 of the passing wavelength lambda 
in parallel is carried out, By making the resonator track 114 of a couple into impedance 
step structure, the passing wavelength lambda is short to 1/4 or less, the length of the 
track arranged in parallel can be carried out, the occupation area of BPFlll is made 
small, and a miniaturization can be attained. 

[0009]In this filter circuit 110, as shown in drawing 26. when BPFlll is shown in 
equivalent circuit, a parallel resonant circuit serves as composition by which capacitive 
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coupling was carried out. Parallel resonant circuit PR1 which specifically consists of the 
capacitor CI connected among two between one resonator track 114 and the ground 
parts 118a and 118b, and the inductance LI, Parallel resonant circuit PR2 which 
consists of the capacitor C2 connected among two between the resonator track 114 of 
another side and the ground parts 118a and 118b and the inductance L2 has 
composition by which capacitive coupling was carried out via the capacitor C3 produced 
between the resonator tracks 114 of a couple. 
[0010] 

[Problem(s) to be Solved by the Invention]In the filter circuit 110 mentioned above, the 
resonator track 114 of a couple can shorten further the track arranged at parallel, so 
that it enlarges the impedance ratio of the low impedance track 115 and the high 
impedance line 116, and it makes the occupation area of a filter element small, and a 
miniaturization can be attained. To the low impedance track 115, it is thinner and, 
specifically, the further miniaturization of the filter circuit 110 can be attained by 
forming the high impedance line 116 made thin. 

[( Kill] However, in the filter circuit 110, Since pattern formation of the metal layer 
formed by the thick film technique of the plating method etc. is carried out by an 
etching process etc., it is difficult for the thickness of the high impedance line 116 to be 
0.075 mm or less, and the limit has produced in the miniaturization the resonator track 
114 mentioned above. 

[0012]In this filter circuit 110, when the high impedance line 116 in the resonator track 
114 of a couple is made thin to a limit, it may become difficult to form the high 
impedance line 116 with sufficient accuracy, and the fall of the yield and degradation of 
filter characteristics may arise. 

[0013]Then, this invention is proposed in view of such a conventional situation, and 
degradation of filter characteristics is prevented and it is proposed for the purpose of 
providing a filter circuit device which made the occupation area of the filter element 
small and with which the further miniaturization was attained, and a manufacturing 
method for the same. 
[0014] 

[Means for Solving the Problem] A filter circuit device of this invention which attains the 
purpose mentioned above comprises : 

An insulating layer which consists of a dielectric insulation material. 

A circuit part to which the plural laminates of the circuitry layer constituted by wiring 

layer which consists of pattern conductors were carried out. 

Are formed in a circuitry layer from which the 1st filter track and the 2nd filter track 
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which were established in a part of wiring layer in a circuitry layer, and which consist of 
a track of a parallel couple mutually differ, respectively so that the direction of a long 
picture of a track of a couple may become almost parallel mutually, and. A high 
impedance line which equipped with a filter element electrically connected in an end 
part which faces a laminating direction of a circuitry layer and in which a filter element 
made width form thickness for the 1st filter track narrowly thinly rather than the 2nd 
filter track by a thin film technology. 

A low impedance track in which the 2nd filter track was made to form with thick film 
technique. 

[00 15] In this filter circuit device, the 1st filter track used as a high impedance line of a 
filter element, Thickness is more nearly substantially [ than the 2nd filter track used as 
a low impedance track formed with thick film technique of a thin film technology ] thin, 
Since width is formed narrowly, a ratio of impedance of a high impedance line and a low 
impedance track can be enlarged, and the length of a track of a couple formed in a 
wiring layer of a circuitry layer is shortened substantially. 

[0016]In this filter circuit device, compared with a case where formed a high impedance 
line of a filter element by a thin film technology, and this high impedance line is formed 
with thick film technique, thickness is thin, and a thin small-gage wire way where 
dispersion in a size was stopped is formed with sufficient accuracy. 
[0017]A manufacturing method of a filter circuit device concerning this invention which 
attains the purpose mentioned above, A circuitry layer formation process which forms 
two or more circuitry layers constituted by an insulating layer which consists of a 
dielectric insulation material, and wiring layer which consists of pattern conductors, 
The 1st track formation process that forms the 1st filter track that was established in a 
part of wiring layer any of two or more circuitry layers they are, and that consists of a 
track of a parallel couple mutually, The 2nd track formation process that forms the 2nd 
filter track that was established in a part of wiring layer any of circuitry layers other 
than a circuitry layer in which the 1st filter track was formed they are, and that 
consists of a track of a parallel couple mutually, A circuit part formation process which 
forms a circuit part by making two or more circuitry layers laminate, When making a 
circuitry layer laminate, make the 1st filter track and the 2nd filter track counter so 
that the direction of a long picture of a track of a couple may become almost parallel 
mutually, make them laminate, and. It has an element formation process in which a 
filter element is made to form by making it electrically connect in an end part which 
faces a laminating direction of a circuitry layer. And a manufacturing method of a filter 
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circuit device concerning this invention, In the 1st track formation process, make 
thickness form thinly rather than the 2nd filter track by a thin film technology as a high 
impedance line in which width was made to form narrowly, and the 1st filter track. The 
2nd filter track is made to form as a low impedance track with thick film technique in 
the 2nd track formation process. 

[0018]The 1st filter track used as a high impedance line of a filter element is made to 
form by a thin film technology in a manufacturing method of this filter circuit device, 
This high impedance line is more nearly substantially [ than the 2nd filter track used as 
a low impedance track in which it was made to form with thick film technique ] thin in 
thickness, Since width is formed narrowly, a ratio of impedance of a high impedance line 
and a low impedance track is enlarged, the length of a track of a couple which 
constitutes a filter element can be shortened substantially, and a filter circuit device 
with which the further miniaturization was attained is made to manufacture. 
[0019]Are making a high impedance line of a filter element form by a thin film 
technology, make a high impedance line form with thick film technique in a 
manufacturing method of this filter circuit device, and make thickness thin compared 
with a case, and. Since dispersion in a depth size is made to control and it is made to 
form with sufficient accuracy, a filter circuit device which has the filter element by 
which degradation of filter characteristics was prevented is made to manufacture with a 
sufficient yield. 
[0020] 

[Embodiment of the Invention] Hereafter, an embodiment of the invention is described 
in detail with reference to drawings. The filter circuit device 1 shown in drawing 1 as an 
embodiment constitutes the high frequency circuit which performs processing of a high 
frequency signal, etc. in the transmission and reception section with which portable 
communication terminal apparatus etc. were equipped. The filter circuit device 1 is 
provided with the following. 
The 1st circuit part 2. 

The 2nd circuit part 3 formed on the principal surface (it is hereafter described as a 
forming face.) 2a of the 1st circuit part 2. 

The filter element 4 formed ranging over the 1st circuit part 2 and 2nd circuit part 3. 

[002 1] The filter circuit device 1 has component-side 2b to the wiring section or the base 
board 90 of an electrical power system or a control system to the 2nd circuit part 3 by 
which the 1st circuit part 2 was formed on the forming face 2a. The filter circuit device 1 
makes the surface of the 2nd circuit part 3 the component side 3a, and A semiconductor 
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chip, The semiconductor parts 91, such as IC (integrated circuit) chip and an LSI 
(Large-scale Integrated Circuit) chip, will be mounted, and the shield cover 92 will be 
attached and the whole component-side 3a will be sealed. 

[0022]The 1st circuit part 2 uses as a core the core substrate 5 which consists of 
double-sided boards, and has the composition that the plural laminates of a resin layer 
and the wiring layer were carried out on the both principal planes of this core substrate 
5. In the 1st circuit part 2, the core substrate 5 is formed of the resin layer 5a and the 
metal layer 5b formed on the both principal planes of this resin layer 5a, it is that these 
metal layers 5b are patterned by the etching process etc., one side becomes the 1st 
wiring layer 6, and another side becomes the 2nd wiring layer 7. 

[0023]low [ to the resin layer 5a ] in the core substrate 5 at a lower dielectric constant -- 
it Tandelta has. Namely, the dielectric insulation material which has the outstanding 
high frequency characteristic, for example, polyphenylene ether (PPE), It is formed by 
using the mixture of bismaleido triazine (BT-resin), polytetrafluoroethylene, polyimide, 
a liquid crystal polymer (LCP), poly norbornene (PNB), ceramics or ceramics, and 
organic materials, etc. Epoxy system copper-clad board FR-5 grade still cheaper than 
the substrate formed with the material which has heat resistance and chemical 
resistance with mechanical stiffness, for example, was mentioned above as the core 
substrate 5 is also used. 

[0024]The metal layer 5b 6 in the core substrate 5, i.e., the 1st wiring layer, and the 2nd 
wiring layer 7 consist of conductive high metal layers, such as Cu, for example, by thick 
film technique, such as the plating method, membranes are formed on the both 
principal planes of a resin layer, and pattern formation of them is carried out by the 
etching process etc. 

[0025] In the 1st circuit part 2, the 1st metal membrane 8 with resin is joined on the 1st 
wiring layer 6 of the core substrate 5, and the 2nd metal membrane 9 with resin is 
joined on the 2nd wiring layer 7. The 1st metal membrane 8 with resin is constituted by 
the resin layer 8a and the metal membrane 8b, It will be joined so that the resin layer 
8a may counter with the 1st wiring layer 6 of the core substrate 5, and the 3rd wiring 
layer 10 used as a pattern conductor will be formed for the metal membrane 8b by being 
patterned by the etching process etc. The 2nd metal membrane 9 with resin is 
constituted by the resin layer 9a and the metal membrane 9b, It will be joined so that 
the resin layer 9a may counter with the 2nd wiring layer 7 of the core substrate 5, and 
the 4th wiring layer 11 used as a pattern conductor will be formed for the metal 
membrane 9b by being patterned by the etching process etc. 

[0026]The resin layers 8a and 9a in the 1st metal membrane 8 with resin and the 2nd 
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metal membrane with resin are formed like the resin layer 5a of a core substrate with 
the material which has the low high frequency characteristic which it Tandelta Had and 
was excellent with a lower dielectric constant. The metal layers 9b [ 8b and ] 10 in the 
1st metal membrane 8 with resin, and the 2nd metal membrane with resin, i.e., the 3rd 
wiring layer, and the 4th wiring layer 11, It consists of a conductive high Cu layer, and 
by thick film technique, such as the plating method, membranes are formed on the 
principal surface of the resin layers 8a and 9a, and pattern formation is carried out by 
the etching process etc. 

[0027]And it is joined so that the metal membrane with resin which is not illustrated 
here on the 3rd wiring layer 10 of the 1st metal membrane 8 with resin and the 4th 
wiring layer 11 of the 2nd metal membrane 9 with resin may counter by a resin layer 
side in the 1st circuit part 2, respectively, It will be ground until grinding treatment is 
performed to a metal membrane with these resin and the 3rd wiring layer 10 and 4th 
wiring layer 11 are exposed. By this, in the 1st circuit part 2, a resin layer will be 
embedded between the pattern conductors of the 3rd wiring layer 10 and the 4th wiring 
layer 11, and flattening of the field which the 3rd wiring layer 10 and 4th wiring layer 
11 expose will be carried out with high precision. 

[0028]The 1st circuit part 2 is constituted as mentioned above. Here, since the 2nd 
circuit part 3 is formed on the 3rd wiring layer 10 side by which flattening was carried 
out with high precision, the field which the 3rd wiring layer 10 exposes is explained as 
the forming face 2a. The 2nd circuit part 3 may be made to form in the principal surface 
of the side which the 4th wiring layer 11 has exposed in the 1st circuit part 2. Here, it 
explains to the forming face 2a as component-side 2b in which counter the base board 90 
and the principal surface of an opposite hand, i.e., the principal surface of the side 
which the 4th wiring layer 11 has exposed, is made to mount. 

[0029] The 2nd circuit part 3 has the composition that the plural laminates of a resin 
layer and the wiring layer were carried out on the forming face 2a of the 1st circuit part 
2 by which flattening was carried out with high precision. Concretely, the 2nd circuit 
part 3 has the composition that the 1st insulating layer 12, the 1st conductor layer 13, 
the 2nd insulating layer 14, the 2nd conductor layer 15, the 3rd insulating layer 16, and 
the 3rd conductor layer 17 were laminated one by one on the forming face 2a of the 1st 
circuit part 2. 

[0030]In the 2nd circuit part 3, two or more insulating layers are formed like the resin 
layer 5a of a core substrate by the dielectric insulation material which has the low high 
frequency characteristic which it Tandelta Had and was excellent with a lower dielectric 
constant. In the 2nd circuit part 3, two or more conductor layers consist of conductive 
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high metal layers, such as Cu, for example, Membranes are formed by thin film 
technologies, such as sputtering process and a chemical-vacuum-deposition 
(CVD: Chemical Vapor Deposition) method, between the layers of each insulating layer, 
and pattern formation is carried out by the etching process etc. In the 2nd circuit part 3, 
two or more beer 18 to which these conductor layers of each other are electrically 
connected is formed among two or more conductor layers, and these beer 18 carries out 
the interlayer connection of two or more conductor layers. 

[003l]The filter element 4 is designed with a distribution constant called not the 
concentrated-constant design that used chips, such as inductance and a capacitor, for 
example but a microstrip line, a stripline, etc. The 1st resonator track (it is hereafter 
described as the 1st track.) 19a and 19b of a couple established in a part of 3rd wiring 
layer 10 in the 1st circuit part 2 as this filter element 4 was shown in draw , and 
•J : . o :kl3.> The 2nd resonator track of a couple that counted from the forming face 2a in 
the 2nd circuit part 3, and was established in a part of 2nd conductor layer 15, i.e., the 
2nd conductor layer. (It is hereafter described as the 2nd track.) 20a and 20b are 
laminated and the track of these couples is being selectively connected by the terminal 
area 21 which consists of beer, a through hole, etc. 

[0032]This filter element 4 between the 1st track 19a and 19b and the 2nd track 20a 
and 20b which are laminated, The 1st ground part 22 that counted from the forming 
face 2a in the circuit part 2, and was provided in a part of 1st conductor layer 13, i.e., 
the 1st conductor layer, is formed, and this 1st ground part 22 serves as a ground 
conductor to the 2nd track 20a and 20b. 

[0033] In the filter element 4, the 1st track 19a and 19b presents linear shape, 
respectively, and it is arranged almost in parallel so that the cross direction may counter. 
In the filter element 4, like the 1st track 19a and 19b, the 2nd track 20a and 20b 
presents linear shape, respectively, and it is arranged almost in parallel so that the 
cross direction may counter. In the filter element 4, the 2nd track 20a is formed right 
above the 1st track 19a, and the 2nd track 20b is formed right above the 1st track 19b, 
and. The tracks which counter the thickness direction of these filter circuit devices 1 are 
electrically being connected by the terminal area 21 in the end part, respectively. 
Specifically, the end part where the 1st track 19a and the 2nd track 20a face, and the 
end part where the 1st track 19b and the 2nd track 20b face are being connected by the 
terminal area 21, respectively. 

[0034] In the filter element 4, the feed part 23 is formed in the 2nd track 20a and 20b of 
the couple, respectively so that it may project from near the approximately center part 
of a longitudinal direction in the direction opposite to the direction which the 2nd track 
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20a and 20b counters. And the short circuit beer 24 which the end part connected with 
the terminal area 21 connects to the other end of an opposite hand with the 1st ground 
part 22 is formed in the 2nd track 20a and 20b, respectively. 

[0035]In the filter element 4, to a part of 1st wiring layer 6 in directly under [ of the 1st 
track 19a and 19b / 2 ], i.e., the 1st circuit part, the 2nd ground part 25a, It counts from 
the forming face 2a in right above [ 3 ] the 2nd track 20a and 20b (i.e., the 2nd circuit 
part), and the 3rd ground part 25b is formed in a part of 3rd conductor layer and 3rd 
becoming conductor layer 17. In the filter element 4, around the 1st track 19a and 19b 
and the 2nd track 20a and 20b, the 1st ground part 22, Two or more shield parts 26 
which consist of beer which carries out the interlayer connection of the 2nd ground part 
25a and the 3rd ground part 25b electrically, a through hole, etc. are formed. By this, in 
the filter element 4, the 2nd ground part 25a, 3rd ground part 25b, and shield part 26 
will shield the 1st tracks 19a and 19b and 2nd track 20a and 20b. 

[0036] In this filter element 4, concretely the 1st track 19a and 19b, The length is formed 
in a part of 3rd wiring layer 10 as a low impedance track so that about 7 mm and width 
may be exposed from the forming face 2a of the 1st circuit part 2 whose thickness in 
which about 1 mm and thickness have a dielectric insulation material whose specific 
inductive capacity is about 3.8 so that it may become thicker than 100 micrometers is 
about 0.7 mm. In this filter element 4, the 2nd track 20a and 20b, The length is formed 
in a part of 2nd conductor layer 13 on the 2nd insulating layer 14 that about 7 mm and 
width made form the dielectric insulation material whose specific inductive capacity is 
about 2.65 so that thickness may be set to about 20 micrometers so that about 50 
micrometers and thickness may become thinner than 50 micrometers as a high 
impedance line. 

[0037] In the filter circuit device 1 of the above composition. The 2nd track 20a and 20b 
of the couple used as the high impedance line of the filter element 4 is formed in a part 
of 2nd conductor layer 15 of the 2nd circuit part 3, and this 2nd conductor layer 15 is 
formed of thin film technologies, such as sputtering process and a CVD method. For this 
reason, it is possible to make thickness thin and to make it form with sufficient accuracy 
more nearly substantially than the 1st track 19a and 19b of the couple which serves as a 
low impedance track formed with the thick film technique of plating for the 2nd track 
20a and 20b of a couple in this filter circuit device 1. 

[0038]Therefore, in the filter element 4 with this filter circuit device 1, The 2nd track 
20a and 20b of the couple thinly formed substantially with sufficient accuracy of the 
thin film technology, Since the ratio of impedance with the 1st track 19a and 19b of the 
couple formed by thick film technique can be enlarged, it becomes possible to shorten 
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the length of the resonator track of these couples substantially, and the further 
miniaturization can be attained. 

[0039] In this filter circuit device 1, in the filter element 4, the 2nd track 20a of a couple, 
Compared with the case where a resonator track is formed, for example with the thick 
film technique of the plating method from 20b being thinly formed of the thin film 
technology, thickness is substantially thin, It is possible to form the 2nd track 20a and 
20b of a couple where dispersion in a depth size was controlled with sufficient accuracy, 
and degradation of filter characteristics is prevented. 

[0040]The filter element 4 of this filter circuit device 1 is in the state which the 1st track 
19a and 19b of a couple and the 2nd track 20a and 20b of the couple were made to 
laminate via a dielectric insulation material, It has become the structure, i.e., structure 
which was turned up in the terminal area 22 so that the resonator track of a couple 
might sandwich a dielectric insulation material, where the end parts of the longitudinal 
direction of the track of these couples were connected in the terminal area 22. 
[0()4l]Therefore, the 1st track [ in / with this filter circuit device 1 / the filter element 4 ] 
19a, Since the resonator track of the couple which uses the length of 19b and the 2nd 
track 20a and 20b for the same frequency band as the filter element 4 is made to below 
half compared with the length of the resonator track at the time of forming at a flat 
surface, it is possible to make the occupation area of the filter element 4 small, and to 
miniaturize. 

[0()42]The 2nd track 20a of the couple which serves as a high impedance line of the filter 
element 4 in this filter circuit device 1, From being provided on the 2nd insulating layer 
14 formed by the dielectric insulation material which has specific inductive capacity 
lower than the 1st circuit part 2 in which the 1st track 19a and 19b of the couple used as 
a low impedance track is formed in 20b. It becomes possible to shorten the length of the 
resonator track of these couples further. 

[0043] In this filter circuit device 1, in the filter element 4, the 1st track 19a of a couple, 
Between the layers of 19b and the 2nd track 20a and 20b of a couple, are provided by 
the 1st ground part 22 and it is, Since this 1st ground part 22 functions as a shield 
between the 1st track 19a and 19b of a couple, and the 2nd track 20a and 20b of a couple, 
degradation of the filter characteristics produced because the resonator conductor lines 
of these couples interfere is prevented. 

[0044] Next, the manufacturing method of the filter circuit device 1 mentioned above is 
explained. The filter circuit device 1 forms the 1st circuit part 2 first. The making 
process of this 1st circuit part 2 is explained in detail, referring to . 
12 below. 
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[0045]The 1st wiring layer formation process s-1 with which the 1st circuit part making 
process forms in the rear surface principal surface of the core substrate 5 two or more 
beer 30 which pierces through the 1st wiring layer 6, the 2nd wiring layer 7, and the 
core substrate 5 as shown in drawing: 4 , The 1st metal membrane joining process s-2 
with resin that joins the 1st metal membrane 8 with resin, and the 2nd metal 
membrane 9 with resin to the rear surface principal surface of the core substrate 5, 
respectively, Form the 3rd wiring layer 10 in the metal layer 8b of the beer formation 
process s-3 which forms the beer 31 in these metal membranes 8 and 9 with resin, and 
the 1st metal membrane 8 with resin, and. The circuit part intermediate 32 is produced 
through the 2nd wiring layer formation process s-4 that forms the 4th wiring layer 11 in 
the metal layer 9b of the 2nd metal membrane 9 with resin. 

[0046]The 3rd metal membrane 33 with resin in which the 1st circuit part making 
process covers the 3rd wiring layer 10 to the circuit part intermediate 32, The 2nd metal 
membrane joining process s _ 5 with resin that joins the 4th metal membrane 34 with 
resin that covers the 4th wiring layer 11, The 1st circuit part 2 will be produced through 
the polishing process s _ 6 which forms the forming face 2a which performs grinding 
treatment to the 3rd metal membrane 33 with resin, and the 4th metal membrane 34 
with resin, and the 3rd wiring layer 10 exposes. 

[0047]When producing the 1st circuit part 2 by the above processes, as shown in 
\ the metal layer 5b which consists of conductive high metal layers, such as Cu, 
prepares for the rear surface principal surface of the resin layer 5a the core substrate 5 
formed by the plating method etc. The resin layer 5a in this core substrate 5 is formed 
with the dielectric insulation material which has the outstanding high frequency 
characteristic. 

[0048] Next, as shown in drawing 6. the 1st wiring layer formation process s-1 is given to 
the core substrate 5. **** processing by drill, laser, etc. is performed to the core 
substrate 5, for example, and two or more beer halls 30a are formed in it, After plating 
etc. are performed and the conductive paste 30b is embedded, the beer 30 to which the 
metal layer 5b formed by lid formation being performed by plating etc. in the rear 
surface principal surface of the resin layer 5a is electrically connected is formed in the 
wall of these beer halls 30a. Since the conductive paste 30b is embedded in the beer hall 
30a and lid formation of the opening of the beer hall 30a is carried out with plating etc. 
in the beer 30 behind, it is possible to make beer etc. form in right above. 
[0049] the metal layer 5b formed in the rear surface principal surface of the resin layer 
5a at the core substrate 5 ~ by being alike, respectively and performing photolithograph 
processing etc., for example, These metal layers 5b are patterned, respectively, and the 
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1st wiring layer 6 and 2nd wiring layer 7 are formed in the rear surface principal 
surface of the resin layer 5a as a pattern conductor. In the 1st wiring layer formation 
process s-1, the 2nd ground part 25a in the filter element 4 is also formed in the 1st 
wiring layer 6 together with other pattern conductors. 

[0050] Next, as shown in drawing 7, the 1st metal membrane joining process s-2 with 
resin is given to the core substrate 5. The 1st metal membrane 8 with resin is joined so 
that the 1st wiring layer 6 may be covered, and the 2nd metal membrane 9 with resin is 
joined to the core substrate 5 so that the 2nd wiring layer 7 may be covered. The metal 
membrane 8 with resin of these 1st and the 2nd metal membrane 9 with resin have 
composition of the resin layers 8a and 9a which the metal membranes 8b and 9b which 
consist of conductive high metal, such as Cu, for example become from the dielectric 
insulation material which has the outstanding high frequency characteristic formed by 
the plating method etc. all over the principal surface on the other hand. The metal 
membrane 8 with resin of these 1st and the 2nd metal membrane 9 with resin will be 
joined with adhering resin and what is called prepreg resin on the 1st wiring layer 6 in 
the core substrate 5, and the 2nd wiring layer 7. When the resin layers 8a and 9a are 
formed with thermoplastics in the metal membrane 8 with resin of these 1st, and the 
2nd metal membrane 9 with resin, it is possible to also make it join without using 
prepreg resin. 

[005l]Next, as shown in o . , -, the beer formation process s _ 3 is given to the 1st 
metal membrane 8 with resin and metal membrane 9 with the 2nd resin. The beer 31 as 
well as the beer 30 which pierces through the core substrate 5 is formed in the 1st metal 
membrane 8 with resin and metal membrane 9 with the 2nd resin. The beer 31a made 
to electrically connect the 1st wiring layer 6 and the metal membrane 8b of the 1st 
metal membrane 8 with resin to the 1st metal membrane 8 with resin and the beer 31b 
made to electrically connect the 2nd wiring layer 7 and the metal membrane 9b of the 
2nd metal membrane 9 with resin to the 2nd metal membrane 9 with resin are made to 
specifically form. In the beer formation process s-3, the shield beer 26a is also formed in 
the 1st metal membrane 8 with resin as a part of shield part 26 so that the field in 
which the filter element 4 is formed may be surrounded like the beer 31a. 
[0052]Next, as shown in drawing 9. the 2nd wiring layer formation process s-4 is given 
to the 1st metal membrane 8 with resin and metal membrane 9 with the 2nd resin. The 
3rd wiring layer 10 and 4th wiring layer 11 are formed in the 1st metal membrane 8 
with resin and metal membrane 9 with the 2nd resin like the process at the time of 
forming the 1st wiring layer 6 and 2nd wiring layer 7. concrete - the metal membranes 
8b and 9b - by being alike, respectively, for example, performing photolithograph 
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processing etc., These metal membranes 8b and 9b are patterned, respectively, and the 
3rd wiring layer 10 is formed as a pattern conductor on the resin layer 8a of the 1st 
metal membrane 8 with resin, and the 4th wiring layer 11 is formed as a pattern 
conductor on the resin layer 9a of the 2nd metal membrane 9 with resin. 
[0053]The 2nd sets wiring layer formation process s-4, and the 1st track 19a and 19b of 
a couple is formed in the 3rd wiring layer 10 together with other pattern conductors 
right above the 2nd ground part 25a provided in a part of 1st wiring layer 6. Since the 
1st track 19a and 19b of these couples is established in a part of 3rd wiring layer 10 
formed by the thick film technique of the plating method, the thickness will be formed 
more thickly than 100 micrometers. When the 4th wiring layer 11 makes the filter 
circuit device 1 mount in the base board 90, it serves as I/O terminal 35 which functions 
as the feed zone of the electric power from a mother board, and an input output section 
of an electrical signal. The circuit part intermediate 32 is formed as mentioned above. 
[0054]Next, as shown in and ^ , the 2nd metal membrane joining 

process s-5 with resin is given to the circuit part intermediate 32. The 3rd metal 
membrane 33 with resin is joined so that the 3rd wiring layer 10 may be covered, and 
the 4th metal membrane 34 with resin is joined to the circuit part intermediate 32 so 
that the 4th wiring layer 11 may be covered. The 3rd metal membrane 33 with resin, 
and the 4th metal membrane 34 with resin, The metal membranes 33a and 34a which 
consist of conductive high metal, such as Cu, as well as [ for example, ] the metal 
membrane with resin mentioned above have composition of the resin layers 33b and 34b 
which consist of a dielectric insulation material which has the outstanding high 
frequency characteristic formed by the plating method etc. all over the principal surface 
on the other hand. 

[0055]The 3rd metal membrane 33 with resin and the 4th metal membrane 34 with 
resin will be joined to the both principal planes of the circuit part intermediate 32 with 
prepreg resin on the 3rd wiring layer 10 and the 4th wiring layer 11. As for the metal 
membrane 33 with resin of these 3rd, and the 4th metal membrane 34 with resin, when 
the resin layers 33b and 34b are formed with thermoplastics, it is possible to also make 
it join without using prepreg resin. 

[0056]Next, as shown in -\ I , the polishing process s-6 is given to the 3rd metal 

membrane 33 with resin, and the 4th metal membrane 34 with resin. Grinding 
treatment is performed to the whole both principal planes which the metal membranes 
33a and 34a face with the abradant etc. which become the 3rd metal membrane 33 with 
resin, and the 4th metal membrane 34 with resin, for example from the mixed liquor of 
alumina and silica. 



15 



[0057] Concretely, grinding treatment is performed to the 3rd metal membrane 33 with 
resin until the 3rd wiring layer 10 is exposed. Without exposing the 4th wiring layer 11, 
as the resin layer 34b leaves predetermined thickness deltax to the 4th metal 
membrane 34 with resin, grinding treatment is performed to it. Thereby, the resin layer 
33b will be embedded between pattern conductors, and the field which the 3rd wiring 
layer 10 exposes turns into the forming face 2a by which flattening was carried out with 
high precision. The 1st circuit part 2 by which the 1st track [ in / as mentioned above / 
the filter element 4 ] 19a and 19b was formed in the forming face 2a is produced. This 
1st [ the ] sets circuit part 2, and the dielectric insulation material which has a dielectric 
constant high in comparison which makes specific inductive capacity about 3.8 at each 
resin layer is used. 

[0058] In the 2nd circuit part making process later mentioned in this 1st circuit part 2, 
The 2nd circuit part 3 will be formed on the 3rd wiring layer 10, and grinding treatment 
is performed to the resin layer 33b until the 3rd wiring layer 10 exposes in the 2nd 
circuit part 3, since mechanical or it protects the 3rd wiring layer 10 from thermal load, 
medicine. In the 2nd circuit part making process later mentioned by starting 
composition, the 1st circuit part 2 will constitute the wiring section of an electrical 
power system, the wiring section of a control system, or a ground part. [ as opposed to 
the 2nd circuit part 3 in the 3rd wiring layer 10 ] 

[()()59]In the 1st circuit part 2, it will be protected from medicine, or mechanical or 
thermal load by the resin layer 34b to which the 4th wiring layer 11 was left behind in 
the 2nd circuit part making process later mentioned by starting composition. And in the 
1st circuit part 2, after the 4th wiring layer 11 forms the 2nd circuit part 3, it will be 
exposed when the resin layer 34b mentioned above carries out cutting removal, and I/O 
terminal 35 will be constituted. 

[0060]The 1st circuit part making process mentioned above is making the process of 
producing the circuit part intermediate 32 be the same as that of the making process of 
the conventional multilayer substrate, and it has the feature that mass production 
nature is also high while it can apply the production processes of a multilayer substrate 
as it is. Of course, the making process of various multilayer substrates which are not 
limited to the process mentioned above and are conventionally adopted about the 1st 
circuit part making process may be adopted. 

[006 1] Next, the making process of the 2nd circuit part 3 is explained in detail, referring 
to below. The 1st insulation layer forming process s-7 with 

which the 2nd circuit part making process forms the 1st insulating layer 12 on the 
forming face 2a of the 1st circuit part 2 as shown in c ra « i g 13, It passes through the 
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beer formation process s-9 which forms beer 18 grade in the 1st unit wiring layers 36 
that consist of the conductor layer formation process s-8, and the 1st insulating layer 12 
and 1st conductor layer 13 that forms the 1st conductor layer 13 in the surface of the 1st 
insulating layer 12. [ 1st ] 

[0062]The 2nd unit-wiring-layers formation process s-10 with which the 2nd circuit part 
making process forms the 2nd unit wiring layers 37 that consist of the 2nd insulating 
layer 14 and 2nd conductor layer 15 on the 1st unit wiring layers 36, The 2nd circuit 
part 3 is made produced through the 3rd unit-wiring-layers formation process s-11 that 
forms the 3rd unit wiring layers 38 that consist of the 3rd insulating layer 16 and 3rd 
conductor layer 17 on the 2nd unit wiring layers 37. 

[0063]When producing the 2nd circuit part 3 by the above processes, as shown in 
g 14, the 1st insulation layer forming process S"7 is first given to the forming face 
2a of the 1st circuit part 2. The dielectric insulation material which has the low high 
frequency characteristic which it Tandelta Had and was excellent is continued and 
supplied to the whole surface with a lower dielectric constant, and the 1st insulating 
layer 12 that consists of this dielectric insulation material is formed in the forming face 
2a of the 1st circuit part 2. Benz-cyckrbutene (BCB), polyimide, poly norbornene (PNB), 
a liquid crystal polymer (LCP) or an epoxy resin, acrylic resin, etc. are used for the 
dielectric insulation material used as the 1st insulating layer 12, for example. It is made 
to form here with the dielectric insulation material which has a low dielectric constant 
whose specific inductive capacity is about 2.65 about the 1st dielectric layer 12. It is 
easy to control the thickness etc. which are formed in comparison as a formation method 
of the 1st insulating layer 12, for example, a spin coat method, the curtain coat method, 
the low recoating method, a dip coating method, etc. are applied. 

[0064] Next, as shown in , the 1st conductor layer formation process sS is 

given to the 1st insulating layer 12. The metal membrane 39 is formed by thin film 
technologies, such as sputtering process and a CVD method, at the 1st insulating layer 

12 covering the entire surface, for example. Conductive high metal, such as Cu, will be 
formed more thinly than 50 micrometers by this metal membrane 39, for example. 
[0065] Next, as shown in drawing 16. pattern NINGU processing is performed to the 
metal membrane 39. Thereby, the metal membrane 39 serves as the 1st conductor layer 
13. By performing for example, photolithograph processing etc. to the metal membrane 
39, these metal membranes 39 are patterned and, specifically, the 1st conductor layer 

13 is formed as a pattern conductor on the 1st insulating layer 12. At this time, the 1st 
ground part 22 in the filter element 4 is also formed in that part together with other 
pattern conductors at the 1st conductor layer 13. Thus, the 1st unit wiring layers 36 
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constituted by the 1st insulating layer 12 and 1st conductor layer are formed. 
[0066]Next, as shown in v , the beer formation process s _ 9 is given to the 1st 

unit wiring layers 36. **** processing by drill, laser, etc. is performed to the 1st unit 
wiring layers 36, for example, and two or more beer halls 18a are formed in them, After 
plating etc. are performed and the conductive paste 18b is embedded, the beer 18 
electrically connected to the 3rd wiring layer 10 by lid formation by a metal membrane 
being performed by sputtering process, a CVD method, etc. is formed in the wall of these 
beer halls 18a. In the beer 18, since the conductive paste 18b is embedded in the beer 
hall 18a and lid formation of the opening of the beer hall 18a is carried out with the 
metal membrane etc. behind, it is possible to make beer etc. form in right above. 
[0067]In this beer formation process s~9, like the beer 18, it is formed in the 1st unit 
wiring layers 36, respectively so that the connection beer 21a may be connected to the 
end of the 1st track 19a and 19b of a couple as some terminal areas 21 in the filter 
element 4. Right above the shield beer 26a, two or more shield beer 26b is formed in the 
1st unit wiring layers 36 like the beer 18 as a part of shield part 26 in the filter element 
4. 

[0068]Next, a.s .shown in •. •■.•.--■ nz 18 . the 2nd unit-wiring-layers formation process s-10 
is given to the 1st unit wiring layers 36. On the 1st unit wiring layers 36, the same 
material as the 1st insulating layer 12 and the 1st conductor layer 13 is used, and the 
2nd unit wiring layers 37 constituted by the 2nd insulating layer 14 and 2nd conductor 
layer 15 are formed by passing through the same process. The beer 18 is formed in these 
2nd unit wiring layers 37 as well as the beer formation process s-9. 

[0069]In the 2nd unit-wiring-layers formation process s-10, the 2nd track 20a and 20b of 
a couple is formed together with other pattern conductors so that the 2nd conductor 
layer 15 may be countered with the 1st track 19a and 19b of a couple established in a 
part of 3rd wiring layer 10. Since it is provided in a part of 2nd conductor layer 15 
formed of thin film technologies, such as sputtering process and a CVD method, the 2nd 
track 20a and 20b of these couples is formed so that the thickness may become thinner 
than 50 micrometers. 

[0070]In the 2nd unit-wiring-layers formation process s-10, to the 2nd conductor layer 
15. The feed part 23 which is not illustrated is formed in cU.- i ; ; v; J x together with other 
pattern conductors so that it may project in the direction opposite to the direction which 
the 2nd track 20a and 20b of a couple counters from near the approximately center part 
of the longitudinal direction of the 2nd track 20a and 20b of a couple. 
[007l]In the 2nd unit-wiring-layers formation process s-10, to the 2nd unit wiring 
layers 37. Right above the lower connection beer 21a in which the upper connection beer 
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21b was formed in the 1st unit wiring layers 36, it is connected and formed in the end 
part of the 2nd track 20a and 20b of a couple as some terminal areas 21 in the filter 
element 4 like the beer 18. Like the beer 18, it is formed in d .nui^ J m the filter 
element 4 at the 2nd unit wiring layers 37 so that the short circuit beer 24 which is not 
illustrated may short-circuit the other end of the 2nd track 20a and 20b of a couple with 
the 1st ground part 22. 

[0072]Right above the shield beer 26b, two or more shield beer 26c is formed in the 2nd 
unit wiring layers 37 like the beer 18 as a part of shield part 26 in the filter element 4. 
By this, the terminal area 21 will be constituted by the lower connection beer 21a and 
the upper connection beer 21b. 

[0073] Next, as shown in di t -\ i^v L;% the .3rd unit-wiring-layers formation process s _ ll 
is given to the 2nd unit wiring layers 37. On the 2nd unit wiring layers 37, the same 
material as the 1st insulating layer 12 and the 1st conductor layer 13 is used, and the 
3rd unit wiring layers 38 constituted by the 3rd insulating layer 16 and 3rd conductor 
layer 17 are formed by passing through the same process. The beer 18 is formed in these 
3rd unit wiring layers 38 as well as the beer formation process s-9. In the 3rd 
unit-wiring-layers formation process s-11, the 3rd ground part 25b in the filter element 
4 is also formed in the 3rd conductor layer 17 together with other pattern conductors. 
1 0074] In the 3rd unit-wiring-layers formation process s-11, two or more shield beer 26d 
is formed in the 3rd unit wiring layers 38 right above the shield beer 26c like the beer 18 
as a part of shield part 26 in the filter element 4. By this, the shield part 26 will be 
constituted by the shield beer 26a-26d. 

[0075]The 1st track 19a and 19b of a couple established as mentioned above in a part of 
3rd wiring layer 10 of the 1st circuit part 2, The filter element 4 of the structure which 
the 2nd track 20a and 20b of the couple established in a part of 2nd conductor layer 15 
of the 2nd circuit part 3 was made to laminate via a dielectric insulation material is 
formed. Thus, the 2nd circuit part 3 in which the conductor layer which is a pattern 
conductor is formed of the thin film technology is produced. 

[0076] Next, as shown in drawing 20. grinding treatment using the abradant etc. which 
become the resin layer 34b exposed on the principal surface of an opposite hand, i.e., 
component-side 2b, from the mixed liquor of alumina and silica is performed to the 1st 
circuit part 2 in the forming face 2a. By this, the 4th wiring layer 11 will expose the 1st 
circuit part 2 to component-side 2b. 

[0077] Next, as shown in $ > I , the regist layers 40a and 40b cover the whole 
surface, and are formed in the principal surface by the side of component-side 2b of the 
1st circuit part 2, and the 3rd [ of the 2nd circuit part 3 ] unit wiring layers on it. The 
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openings 41a and 41b to which a position is made to expose the 4th wiring layer 10 and 
3rd conductor layer 17 by the photolithograph method etc. for example are formed in 
these regist layers 40a and 40b. And as shown in ;;r^vtii;^ 12 , the electrode terminals 
42a and 42b which consist of Au or nickel are formed in these openings 41a and 41b by 
plating etc. The filter circuit device 1 which has the filter element 4 formed ranging over 
the 1st circuit part 2 and 2nd circuit part 3 as mentioned above is manufactured. 
[0078] In the manufacturing method of the filter circuit device 1 mentioned above. The 
2nd track 20a and 20b of the couple used as the high impedance line of the filter 
element 4 is made to form in a part of 2nd conductor layer 15 of the 2nd circuit part 3, 
and this 2nd conductor layer 15 is made to form by thin film technologies, such as 
sputtering process and a CVD method. For this reason, it is possible to make thickness 
thin and to make it form with sufficient accuracy more nearly substantially than the 1st 
track 19a and 19b of the couple which serves as a low impedance track in which the 2nd 
track 20a and 20b of the couple was made to form with the thick film technique of 
plating in the manufacturing method of this filter circuit device 1. 

[0079]Therefore, in the manufacturing method of this filter circuit device 1. The 2nd 
track 20a and 20b of a couple in which it was made to form thinly substantially with 
sufficient accuracy by a thin film technology in the filter element 4, Since the ratio of 
impedance with the 1st track 19a and 19b of a couple in which it was made to form with 
thick film technique can be enlarged, the filter circuit device 1 which shortened the 
length of the resonator track of these couples substantially and with which the further 
miniaturization was attained is obtained. 

[00(S()]The 2nd track 20a of a couple [ in / with the manufacturing method of this filter 
circuit device 1 / the filter element 4 ], From making 20b form thinly substantially by a 
thin film technology, make thickness thin substantially compared with the case where a 
resonator track is formed, for example with the thick film technique of the plating 
method, and. It becomes possible to form the 2nd track 20a and 20b of the couple which 
made dispersion in a depth size control with sufficient accuracy, and the filter circuit 
device 1 which has the filter element 4 by which degradation of filter characteristics was 
prevented is made to manufacture with the sufficient yield. 

[008 1] In the manufacturing method of this filter circuit device 1, in the state where the 
1st track 19a and 19b of a couple and the 2nd track 20a and 20b of the couple were 
made to laminate via a dielectric insulation material. The filter circuit device 1 which 
has the filter element 4 of the structure, i.e., structure which was turned up in the 
terminal area 22 so that the resonator track of a couple might sandwich a dielectric 
insulation material, where the end parts of the longitudinal direction of the track of 
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these couples were connected in the terminal area 22 is manufactured. 
[0082]Therefore, in the manufacturing method of this filter circuit device 1. The 1st 
tracks 19a and 19b and 2nd track 20a in the filter element 4, Since the resonator track 
of the couple which uses the length of 20b for the same frequency band as the filter 
element 4, for example is made to below half compared with the length of the resonator 
track at the time of forming at a flat surface, the filter circuit device 1 which made the 
occupation area of the filter element 4 small and with which the miniaturization was 
attained is obtained. 

[0083] The 2nd track 20a of the couple which serves as a high impedance line of the filter 
element 4 in the manufacturing method of this filter circuit device 1, Since it is made to 
form on the 2nd insulating layer 14 that consists of a dielectric insulation material 
which has specific inductive capacity lower than the 1st circuit part 2 in which the 1st 
track 19a and 19b of the couple used as a low impedance track is formed in 20b, it 
becomes possible to shorten the length of the resonator track of these couples further. 
[0084]In the manufacturing method of this filter circuit device 1, the 1st ground part 22 
in the filter element 4, It is made to form between the layers of the 1st track 19a and 
19b of a couple, and the 2nd track 20a and 20b of a couple, The 1st ground part 22 The 
1st track 19a and 19b of a couple, and the 2nd track 20a of a couple, Since it functions as 
a shield between 20b, the filter circuit device 1 which has the filter element 4 by which 
degradation of the filter characteristics produced because the resonator conductor lines 
of these couples interfere was prevented is obtained. 

[0()85]As shown in .'. o : 23, it is mounted in the base board 90, and the 
semiconductor part 91 is mounted for example, by the flip chip method etc. on the 2nd 
circuit part 3, the shield cover 92 covers these semiconductor parts 91, and he is trying 
to be protected in the filter circuit device 1 mentioned above.In the filter circuit device 1, 
when mounted in the base board 90, the electrode terminal 42a formed in the 2nd 
circuit part 3 side constitutes the contact button connected to the semiconductor part 91. 
In the filter circuit device 1, when mounted in the base board 90, the electrode terminal 
42b electrically connected with the 4th wiring layer 11 exposed to component-side 2b of 
the 1st circuit part 2 will function as a contact button to the base board 90. 
[0086] 

[Effect of the Invention]As mentioned above, according to this invention, the 1st filter 
track used as the high impedance line of a filter element is made to form by a thin film 
technology, as explained in detail, It is more nearly substantially [ than the low 
impedance track formed with thick film technique in the 1st filter track ] thin in 
thickness, Since width can be narrowed, the ratio of the impedance of a high impedance 
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line and a low impedance track becomes large, the length of the track of the couple 
which constitutes a filter element is shortened substantially, and the further 
miniaturization of a filter circuit device can be attained. 

[0087]According to this invention, compared with the case where the high impedance 
line of the filter element is formed of the thin film technology, and a high impedance line 
is formed with thick film technique, make thickness thin, and. Since dispersion in a 
depth size is made to control and it is made to form with sufficient accuracy, the filter 
circuit device which has the filter element excellent in filter characteristics can be 
manufactured with the sufficient yield. 

[0088]According to this invention, pass a high impedance line and a low impedance 
track to the inner layer of a circuit apparatus, pass an insulating layer to the 
laminating direction of a circuitry layer, and make it counter almost in parallel, and. 
The filter element of structure to which the end parts of the track which counters the 
laminating direction of the circuitry layer in a high impedance line and a low impedance 
track were electrically connected, i.e., the filter element of the structure where the track 
of the couple was turned up via the dielectric insulation material in the end part, is 
made to form. 

[0089] Therefore, the length of the track of the couple in the filter element of the 
structure where the track of the couple was turned up in the end part according to this 
invention, Since the track of the couple which constitutes a filter element is made to 
below half compared with the length of the track at the time of forming superficially, it 
becomes possible to make the occupation area of a filter element small, and the 
miniaturization of a filter circuit device can be attained. 

[0090]The low dielectric insulating layer by the low dielectric insulation material which 
has a dielectric constant lower than the insulating layer from which the high impedance 
line of a filter element constitutes the circuitry layer which has a low impedance track 
according to this invention, Since it is formed in the low dielectric circuitry layer which 
comprises a wiring layer, it becomes possible to shorten the length of the track of the 
couple in a filter element further. 



[Translation done.] 



:>2 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[] ) . « ,The filter circuit device concerning this invention is drawing of longitudinal 
section showing the state where it was mounted in the base board. 

It is a perspective view looking at through a fluoroscope and showing a part 
of filter element with which the filter circuit device is equipped. 

= The top view in which it is a filter element with which the filter circuit 

device is equipped, and the figure (a) shows the 3rd ground part, the top view in which 
the figure (b) shows the 2nd resonator track, and the top view in which the figure (c) 
shows the 1st ground part -- simultaneous - the top view in which (d) shows the 1st 
resonator track, and the figure (e) are top views showing the 2nd ground part. 
[Drawing 4] It is a making process figure of the 1st circuit part in the filter circuit device. 

In order to explain the making process of the 1st circuit part in the filter 
circuit device, it is a figure, and it is drawing of longitudinal section showing a core 
substrate. 

[Dxawing 6]In order to explain the making process of the 1st circuit part in the filter 
circuit device, it is a figure, and it is drawing of longitudinal section showing the state 
where the 1st wiring layer and 2nd wiring layer were formed. 

. In order to explain the making process of the 1st circuit part in the filter 
circuit device, it is a figure, and it is drawing of longitudinal section showing the state of 
joining the 1st metal membrane with resin, and the 2nd metal membrane with resin to 
a core substrate. 

■ \In order to explain the making process of the 1st circuit part in the filter 
circuit device, it is a figure, and it is drawing of longitudinal section showing the state 
where beer was formed in the 1st metal membrane with resin, and the 2nd metal 
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membrane with resin. 

.In order to explain the making process of the 1st circuit part in the filter 
circuit device, it is a figure, and it is drawing of longitudinal section showing a circuit 
part intermediate. 

In order to explain the making process of the 1st circuit part in the filter 
circuit device, it is a figure, and it is drawing of longitudinal section showing the state of 
joining the 3rd metal membrane with resin, and the 4th metal membrane with resin to 
a circuit part intermediate. 

[Drawing llil n order to explain the making process of the 1st circuit part in the filter 
circuit device, it is a figure, and it is drawing of longitudinal section showing the state 
where the 3rd metal membrane with resin and the 4th metal membrane with resin were 
joined to the circuit part intermediate. 
^ ; ; • ■ '• ' :....0?lln order to explain the making process of the 1st circuit part in the filter 
circuit device, it is a figure, and it is drawing of longitudinal section showing the 1st 
circuit part. 

[Drawing Hit is a making process figure of the 2nd circuit part in the filter circuit 
device. 

.In order to explain the making process of the 2nd circuit part in the filter 
circuit device, it is a figure, and it is drawing of longitudinal section showing the state 
where the 1st insulating layer was formed in the forming face. 

" ' ' ing .1.5] In order to explain the making process of the 2nd circuit part in the filter 
circuit device, it is a figure, and it is drawing of longitudinal section showing the state 
where the metal membrane was formed on the 1st insulating layer. 

' iv^Uijln order to explain the making process of the 2nd circuit part in the filter 
circuit device, it is a figure, and it is drawing of longitudinal section showing the state 
where the 1st conductor layer was formed. 

[.) wing . "In order to explain the making process of the 2nd circuit part in the filter 
circuit device, it is a figure, and it is drawing of longitudinal section showing the state 
where beer was formed in the 1st unit wiring layers. 

S . In order to explain the making process of the 2nd circuit part in the filter 
circuit device, it is a figure, and it is drawing of longitudinal section showing the state 
where the 2nd unit wiring layers were formed on the 1st unit wiring layers. 

In order to explain the making process of the 2nd circuit part in the filter 
circuit device, it is a figure, and it is drawing of longitudinal section showing the state 
where the 3rd unit wiring layers were formed on the 2nd unit wiring layers. 

In order to explain the making process of the 2nd circuit part in the filter 
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circuit device, it is a figure, and it is drawing of longitudinal section showing the state 
where the circuit part was formed on the 1st circuit part. 

In order to explain the making process of the filter circuit device, it is a 
figure, and it is drawing of longitudinal section showing the state where the regist layer 
was formed. 

In order to explain the making process of the filter circuit device, it is a 
figure, and it is drawing of longitudinal section showing a filter circuit device. 

It is drawing of longitudinal section showing the state where the filter 
circuit device was made to mount in a base board. 

It is an outline top view showing the filter circuit which has a band pass 
filter of flat-surface mold structure. 

It is a filter circuit which has a band pass filter of TORIPU rate structure, 
and the perspective view which the figure (a) sees through a part and is shown, the top 
view in which the figure (b) shows the upper ground part, the top view in which the 
figure (c) shows a resonator track, and the figure (d) are top views showing a lower layer 
ground part. 

lD^.?Lwkl»..2SlIt is a mimetic diagram showing the band pass filter of TORIPU rate 
structure in equivalent circuit. 
[Description of Notations] 

1 A filter circuit device and 2 The 1st circuit part and 3 The 2nd circuit part, 4 filter 
elements, 5 A core substrate and 6 The 1st wiring layer and 7 The 2nd wiring layer and 
8 The 1st metal membrane with resin, 9 The 2nd metal membrane with resin, and 10 
The 3rd wiring layer and 11 The 4th wiring layer, 12 The 1st insulating layer and 13 
The 1st conductor layer and 14 The 2nd insulating layer and 15 The 2nd conductor layer, 
16 The 3rd insulating layer and 17 The 3rd conductor layer, 18 beer, and 19a and 19b 
The 1st resonator track, 20a and 20b [ A feed part and 24 / Short circuit beer and 25a / 
The 2nd ground part and 25b / The 3rd ground part, 26 shield parts ] The 2nd resonator 
track and 21 A terminal area and 22 The 1st ground part and 23 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim l]A circuit part to which the plural laminates of the circuitry layer constituted 
by an insulating layer which consists of a dielectric insulation material, and wiring 
layer which consists of pattern conductors were carried out, The 1st filter track and the 
2nd filter track which were established in a part of above-mentioned wiring layer in the 
above-mentioned circuitry layer and which consist of a track of a parallel couple 
mutually, Are formed, respectively so that the direction of a long picture of a track of the 
above-mentioned couple may counter the different above-mentioned circuitry layer 
almost in parallel mutually, and. It has a filter element electrically connected in an end 
part which faces a laminating direction of the above-mentioned circuitry layer, A high 
impedance line in which the above-mentioned filter element made width form thickness 
for a filter track of the above 1st narrowly thinly rather than a filter track of the above 
2nd by a thin film technology, A filter circuit device constituted by low impedance track 
in which a filter track of the above 2nd was made to form with thick film technique. 
[Claim 2]A low dielectric insulating layer which consists of a low dielectric insulation 
material which has a dielectric constant whose above-mentioned filter element is lower 
than the above-mentioned insulating layer of the above-mentioned circuitry layer in 
which a filter track of the above 2nd was formed in a filter track of the above 1st, The 
filter circuit device according to claim 2 made to form in a low dielectric circuitry layer 
constituted by the above-mentioned wiring layer. 

[Claim 3]A circuitry layer formation process which forms two or more circuitry layers 
constituted by an insulating layer which consists of a dielectric insulation material, and 
wiring layer which consists of pattern conductors, The 1st track formation process that 
forms the 1st filter track that was established in a part of above-mentioned wiring layer 

26 



any of two or more above-mentioned circuitry layers they are, and that consists of a 
track of a parallel couple mutually, The 2nd track formation process that forms the 2nd 
filter track that was established in a part of above-mentioned wiring layer any of the 
above-mentioned circuitry layers other than the above-mentioned circuitry layer in 
which a filter track of the above 1st was formed they are, and that consists of a track of 
a parallel couple mutually, A circuit part formation process which forms a circuit part by 
making two or more above-mentioned circuitry layers laminate, When making the 
above-mentioned circuitry layer laminate, make a filter track of the above 1st, and a 
filter track of the above 2nd counter so that the direction of a long picture of a track of 
the above-mentioned couple may become almost parallel mutually, make them laminate, 
and. In [ have an element formation process in which a filter element is made to form by 
making it electrically connect in an end part which faces a laminating direction of the 
above-mentioned circuitry layer, and ] a track formation process of the above 1st, In 
[ make a filter track of the above 1st form as a high impedance line in which width was 
made to form thickness narrowly thinly rather than a filter track of the above 2nd by a 
thin film technology, and ] a track formation process of the above 2nd, A manufacturing 
method of a filter circuit device in which a filter track of the above 2nd is made to form 
as a low impedance track with thick film technique. 

[Claim 4]A low dielectric insulating layer which consists of a low dielectric insulation 
material which has a dielectric constant in which track formation process **** of the 
above 1st is lower than the above-mentioned insulating layer of the above-mentioned 
circuitry layer in which a filter track of the above 2nd was formed in a filter track of the 
above 1st, A manufacturing method of the filter circuit device according to claim 3 made 
to form in a low dielectric circuitry layer constituted by the above-mentioned wiring 
layer. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

WRITTEN AMENDMENT 



- [Written amendment] 

[Filing datelMarch 12, Heisei 15 (2003.3.12) 
[Amendment l] 

[Document to be Amended] Specification 
[Item(s) to be Amended] Claim 2 
[Method of Amendment] Change 
[Proposed Amendment] 

[Claim 2]A low dielectric insulating layer which consists of a low dielectric insulation 
material which has a dielectric constant whose above-mentioned filter element is lower 
than the above-mentioned insulating layer of the above-mentioned circuitry layer in 
which a filter track of the above 2nd was formed in a filter track of the above 1st, The 
filter circuit device according to claim 1 made to form in a low dielectric circuitry layer 
constituted by the above-mentioned wiring layer. 
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i3it^»^3roEli)f 1 Oro-^lcK't^ftfc—ttroSIl 
ro^tS^SS (liTF, 31 1 mlSS&tBir. ) 19 a, 1 
9b<h, 3? 2 <-*>[nI"&SI$ 3 t^j3(t-5ffM®2 a*t.a^.t 

2#g©##ii, -ttihhw.2omwm\ 5 cd— gpicis 
w s>ttfc-tt©s 2 oxt, s 2 ams,t 

ifif. ) 20a, 2 0 b t^swsnrfco, cn^- 
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[ 0 0 3 2 ] ^©7y;^I?4I±, liStlT^^il 
1 rol^K 19a, 1 9 b tm 2 20a, 2 0 b t 

(Dffll^ ®i&&2 (Cfe(t*^®2 aA^S^T 1 1§@ 
©3M*H, -f&b*>3? 1 1 3 ro-gP'cIStt^tt 

fc« l ro 7*7 > h'SP 2 2 -inrij 19 , iron© 

77 > KSP 2 2 2 roUK 2 0a, 20b \z^-fZ>m 
[ 0 0 3 3 ] 7-f ilstm^Hzis^r^ mi(Ot&$&l 9 

a, 1 9 bi±, *n-eniitf&#£su n^isi^trsit- 

10 ^>J;-9!cB§¥fT[cEa$nri^ 0 7i-;b7^4[cte 
l^T , ^ 2 K)Mfft 2 0a, 2 0 b (±, & 1 7)*|g& 1 9 

a , 1 9btmm^ ^n-e-neiitt^ML, <ixrrS)* < 

7^?4(cfc^T(±, mi 9 aroit±{i»2© 

Jff&2 0 a«Jft, m 1 1 9 broB±lc^2 

wM2 0 b^ffM^nr^^t^tic, ^ti^»7i-;u 
7[o]gMgg 1 rol?^7^|S]! l :*tlS)t^^S&[H]±7i^a5 2 

a&Wtcii, "f 1 ©Ml 9 aSO-'m 2WHK2 Oa® 
20 fflttl-^-Sjgpi, * 1 ©Hlftl 9 b/5U'»2ro|«li§2 

0 boffl*t-r-5-afispt*<, *n-en«*t»2 1 i-J;^ 

[0 0 3 4 ] 7^^|?4i;M^ 2 roflR 

S^2 0 a, 2 0 blc(±, S--p^[S]rof!S**S(5f^^7, 
3? 2 roim 2 0 a , 2 0b©WlS|-r*^|oIt(iK*f©)3 

f LT, m 2 7>*SS§ 2 0 a, 2 0 bicii, 

7) 7 7 > KgfS 2 2 tjSttt -5S»tfT 2 4 T^n^ftgg 

30 it^nr^-So 

[ 0 0 3 5 ] 7^;l.7f?i i 4(cfc^Tt±, i 1 ©M 1 
9 a, 1 9b©BT. -rftfc58l©@g&»2Ctitf* 
^ 1 roffilf Jl 6 ro-gPIC^ 2 (7) 77 > KSP 2 5 a t, ® 
2<7)|fSS2 0a, 2 0 b »ii±, -ftifrihW- Z<D<&\$sU 
3 Cfctt-5.ffMH 2 a A^itAT 3 #g roiS^g t ^ 3 
B 3 <0#Wg 1 7 ro-SPlci? 3 o 7*7 > Kgp 2 5 b t 
Msnn^. 7<;b7^-?4 icts^rii, Sirol* 

1 9 a , 19b Stfm 2 7)|fS& 20a, 20b rolHH 
3nro7'7>Kg|5 2 2 t, »2©r7>K»2 5 a 
40 t , SB 3 » 77 > K» 2 5 b t 4rS«WC-SiraS«t$ 
^tT^X^^-^bJi^y-^ Kffl3 2 6 

^f3c$tiTi^ 0 ^ftiai yjiifM? azis^x 
ti, S 2 (D 7=> > KSP 2 5a, 31 3 « 7*7 > KSP 2 5 b 
Stfi/-;u KSP 2 6 W 1 7)» 19a, 1 9 b&ZJf 
31 2 roiSlliS 2 0 a > 2 0 b ^ K-f-S Z t izteZ. 
[ 0 0 3 6 ] MI^EW!*:, ZO~) iH9mi- 4 tcfc^T, 
Siro«K19a, 1 9 bti, -tffl*S*«7mmSflt, 
fi^ 1 mmfiJt , 1?^^* 1 0 0 jirai OIK ^-5 J; 0 

50 0.7 mmfSSrot? 1 7>[n]S&gp 2 ©JfMffi 2 a A> 
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tz&oizm^ommm 1 oonnscfiotr-y^x 

T\ 3i!2c7)|m2 0 a, 2 0blt fffll$tf7mmg 
)$> 116^5 Oumflg, )?*^5 0 umJ: 0«< U&J: 
i ic, Jt«W** 2.65 ggrofSS*&*i« £!¥ 2 

co3l 2 ©iJIWf 1 3 co-gpic^-i' > f-rvxSffit b 

[ 0 0 3 7 ] ix±»J:7^«c0 7 < ;u?|fi]&gg I 

COS 2 roUK 2 0a, 2 0 b #3! 2 ©(alii&gp 3 co?g 2 co 
##JSl Sro-SPKJ&SSftTfcO, ;:»!;2co#{*Ji 
i 5 a<x/w 7 u > r&^c v DSa^ ^sSSitMii; 

J:oTJfM$nri^ 0 ZOtztb^ Z(D7 4 >l9®$,m 
B l T'li, -ftcDsf! 2 (Dim 2 0a, 2 0 b £ 7 -v *;£ 

te£-;*trofll l «^S& l 9a, l 9 b J: 0 

[ 0 0 3 8 ] LfcAST, CCD7 < ;U?[I]g&^a I T- 
(i, 7^;b7is?4lciJ^T, »«8tfit;:J:»)f||K&< 
^|l:|OfM^fc-SfflH2©»2 0a, 2 0b 
t> WKStfilct OJBJSSnfc-WroW l l 9 
a, l 9 bt(D-<yt:-9'yz(DltZ±g<r'gz>zt 

c: t #^t& t * o s ft & 'bmitmn « . 

[ 0 0 3 9 ] Z<D7 -r ;U ? (slSS^IS I t'!±, 7^l,?| 
?4Cj3^r, -ftoffl 2 2 0 a, 2 0 b *<»« 

nfc-*f©» 2 ooim 2 0a, 20b £MJ[£& < flM"f 

[ 0 0 4 0 ] Z<D7 <( H?m$&%iE. I (i, 7^il?if 
4 ~n<DW. I co*f» l 9 a , l 9 b t , -ftcoS 2 
©I&S&2 0 a, 2 0 b t**KWfiHbW4:/1-LT«W4-a- 

£*gg&a<S&B*eiiiW£**fc «fc 7 ic^SP 2 2 -e#f o 

[ 0 0 4 1 ] Lfci^T, Z(D7 j nym&gkW.X X 
t±, 7 < >l9m?i\ctstfZ>% 1 co|fS£ 19 a, 19b 
StfBi? 2 co|$S& 2 0 a , 2 0bcoft££, 7f;U?ig? 

[ 0 0 4 2 ] ceo 7^70^81 T'ti, 7^;l,?| 
^ 4 roiS-r >e-r>xjg&£ft&-ttro£2©ifc£g&2 

0a, 2 0 b£. IS-f >V-y>7.M&tt£Z-ft<Dm 
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l»»19a, 1 9 b«jnwif 1 romg&gp 
2 J: 0 fcffi^JtSf***W**S§*»ftti;:J: r)jg|$$ 

[ 0 0 4 3 ] Z co 7 i- /I, 9 0g&^a 1 T-ti. 7-f ;b7|s 
? 4 Cjy^r, -ftcolg 1 (Dm® 1 9 a, 19b<k--#t 
C03t? 2 co^SS 2 0a, 2 0 b t (DMffllzm 1 co 7 7 > K 
2 2 #i9:tt £>nfc 0 , ^ co?jll co 77 > h*g& 2 2 
10 ^colll coifS 1 9 a , 1 9 b t~M(DW2(Dm&2 0 
a, 2 0 bt<Dmx->-ilb'tLxmm-tZZtfrt>, 

znh-n(Dm,^mmm±t^ : m^ z t -eg. v & 

[ 0 0 4 4 ] ?KIZ, ±.&Ltz7<)l?®$&mm\ 0>Hj& 

i CO0S&SP2 &Mt^,„ i <Dmm2(D{m 

Ifilco^r, OT0 4~iai 2 ^#iL!iA^iil; 

[ 0 0 4 5 ] H 1 colnlS&SP^MXgii, 0 4 Ic^-T J; o 
20 ic, 3 7iSfc5coHS£ffi(-:?f!l coBSHH 6 , ^ 2 coE 
7, £W<?Ig?C0tf7 3 0 &j&l£t&9 

1 Officii ffMlfl s-lt, 3 7 SIS 5 co*»j£ffi(c 

w i mmtt&MM st%2 nrnttsmm 
?nmis-t%% i nmktt&Nm%JMs- zt, z 

ffMlfl s - 3 t , m 1 rotSfB^JWBI 8 co#«i 8 b 

3 osmm 1 0 *Mt«tw:, m 2 <r>wmi& 
mm9(o±mm$ bizminmm 1 xtM-thm 
nmrn^mm % - 4 1 tsr uasp* 3 2 
30 M-ro„ 

[ 0 0 4 6 ] S l roHlKSPfFStlfKi, 0»S|5*raft3 

2 icb 3 coeum 1 0 zwrn-tm 3 co»#^)s^ 3 

3 t , $ 4 cofSflf l l ^rMS-f^^ 4 <z»tt£fi]g| 

3 4 1 zms-tzm 2 cotffigf^nsf s^ifi s - 5 

t , $ 3 co|f IBW^JSIK 3 3 t ^ 4 co«f^JS)H 3 4 
tlc*tLT0f^g$:^LT^3coffi|i)l l OA^tb-T 
-SJfMffi 2 a £ffM-t ^SfJglH s-6t ^HT^ l co 

[ 0 0 4 7 ] Ri© «fc 7 Utiact o l »|l]g&gp 2 
40 SrftB-f **{±, El 5 izn-t* i iz, miltC ufffll 

m\t(D^mm^ht£^mmb btmmmb a con 
»£H a o § fi *fx&m $ n/2 n r mm 5 «r « ,*-r 

[ 0 0 4 8 ] mz^ 3 7litS5t(±, 0 6K/T^J:-5 

S 1 ©SJKUiJBJSlg s - 1 ***$n-5. 3 7«fS 
5 ICti, PJ^if F 'J U— tf^tc J; §?L^0X^'Sfe$ 
tiTK'7*-;b3 0 aA ! JIIS(ffM$n, ;tif>h*7*- 
;b3 0 acoftSl^Rlffco t^isntil^-x 
50 h 3 0 b*l»^infcftl:, *oifi:J:otIM 
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Mihn&ztxmmmb &(ommi.mzf!mzntz& 
mm 5 b &*saimizim$*t&x7 3 0 amRsn*. 

t'7 3 0 T?ti, t*7*-;b3 0 artUSH^-X h 3 0 
b*<««>^inaic, t'7*-;b3 0 aroBBPgp&«>-p 

# A # jfM $ n r ^ * d t * f, . e± ic tr r m z mt 

[ 0 0 4 9 ] 3 r*IK 5 icti, MJjgJl 5 a ©Steffi!;: 

ffiffitsn/-=^HB5 b-en-enic, en a if 7* h u vr 

7 7MS1?;6%£ft£<L<hl.:J:<3. ctibi815bA' 
*tt-eft/<$'-->73n-r$J»B5 aroHSiffii^ 
? - >3M* t Ltf 1 ©EltH 6 £31 2 ©Ellli 7 i A< 

ffM$n*. mi nmmwMJM s- 1 k^t, an 

> KSP 2 5 afcffi©><*->ilW*£-»teJ&S$tt*. 
[ 0 0 5 0 ] fci;:, ari«5i:tt, 0 7 (C^T J: o 
i;,Si ©iiWMIi&ilis- 2 #»$ft£o 3 

7iHS5i;:ii. H 1 Zmm-f&^nlzW, 1 © 

ffllltt^lSB 8 ft £ 2 ©EIDI 7 £ 

-3 ICS 2 <D8Mlf>t£JSIBS 9 iffiSZtli. Z. 

ft^sn ©wsi^jiffli 8 deem 2 rofflfls^^«« 9 

ti, WAtf C uf roiittroiti^lA^^^f 118 

fe«I8a, 9 aro-^£ffi±ffilc«>oS^I=«l: 
^TriMSttfcjftSfcttoT^*. cft<^!iliroi»t 

^hk 8 sr/s 2 nmm&mm 9 «, a r«s 5 

tt*» l roEISH 6 ±&tf3g 2 rofiatS 7 ±u:fl|*ifl£ 

•stm, i 7' 'j 7- u mmz x o rj-i^ $ ft * £ 
omm^mmi-zit. mmms a, 9 a#jft^Mtt$ 

fit «t o x&fSLZ nr^**#, 7' u 7'b«Jftii> 

[ 0 0 5 1 ] (X!-, K? 1 ©«tt#JSI!f 8 2 gffi 

#^JB«9Utt, H 8 fcjKf «t T K> kTMlgs- 
3 A>'Sfc$ft<5„ S 1 roM^ft&ggi 8 TkXim 2 Btl|itt£ 
H)l 9 icti. 3 7i|5 £M< t'T 3 0 t^m\ZLX^ 
f7 3 1 a«^i£<*ft*. JlftWKti, HI 1 roftlfift&JB 

®t 8 izm i rosus* 6 1 s i ro»f-t#siii 8 o)&mm 

8 b tzn%mzmmmt&t:7 3 1 at. m2»^ 

tt£mm 9 2 <75lE*g» 7 £ 35 2 wfS»f£fl!? 9 » 

^ji)ii9bt**^(c^$-)+^fT3 

H±Z> 0 f7jfMXIls-3i;fc^r, miro^BIM^ 
HK8!C(±, £7 3 1 atmmzLX^ 7-f;^I^4 

LTv-;U F t'7 2 6 a &ffM£ft<5. 
[ 0 0 5 2 ] 3g 1 roMfl^M)S)iS8SO : 'm2« 

tt&mm 9 i-ti, la 9 iz^,t± ■? m 2 ©Eimi am 

1*1 s - 4 #JfeS ft ^1 ro^ag#^JS« 8 2 
feWf^JSSI 9 ic{±, HI ©ESIJf 6 RTfm 2 tOEI^S 
7^JfM-r-S^©XgtH]«(cLrm3»Eif»l OR 

ifmiomm 1 1 n<s. mwwizu.^ &mm 
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8 b „ 9 b -eft-^ftl^Rtf 7 * b 'J 7 r7 7Mftf 
*fe$ft-i>ci:(cj;0. -ft^^:IIR8b, 9b*^ft^' 

ft/< ?-n> 7$ ftrm 1 ©^sg#^siK 8 <nmmm 8 

aftlc/^7->#{*i LT^3roE*S* 1 0#ffM£ft 
^>i*(c. H2ro«M#JlM9»«)19 a±lc/^ 
->#f*t LTm4»ESH 1 l*<ffM£ft£o 
[ 0 0 5 3 1^2 tOEIf JiffMlIM s - 4 ftl^T , ® 3 
(T>WBM 1 0 m 1 (DWMm 6 »-g(5(clStt^ftr 
i^S2ror?> KSP2 5 aroifi±lc, 1 ©II 

10 SSI 9 a, 1 9 b^'fliiro/^-vW^i-^^ffM^ft 
£. 3ftf,-Jtrom 1 ro^K 1 9 a, 1 9btt, ftol 
iiti^ fcfflKg^lc J;WM^nfci3 »E«g 1 0 
ro— spirit t,ftn> 4 ct^t., *ro)?^M oo« 

AditigPi LTtitg7^Atli7^jiT-gP3 5i^4. Rh 

[ 0 0 5 4 ] ftic, mS^PaW 3 2lc(i, ill 0&tf 
20 0 1 1 ii^-T «t •) !c, m 2 ro«ft#)lM^Xfg s - 
5A<*fcSn*. 0SSSP*W#:3 2i;li, m3©E^ll 

0 4»«-r-5J:-5l=S3roffl)iiM^JW|)|3 3*«^$ft 
*tW:, m4roEI*l 1 1 ?r»at^J:oicm4c7)^ 
flgft^Si 3 4 ft^o % 3 OWflg#^JRil 3 3 

jkvm 4 roffluif-t^aR 3 4 a, ±;iLfciii#ii 

K3 3 a, 3 4 a*', ftftfciSJS&4#tt«:*t*««ft 
*i*tA>e^*^fl&«3 3 b, 3 4 bO-7f-£ffi^:ffilc46 

30 [ 0 0 5 5 1^3 <r>wmtt&mm 3 3 st/m 4 ©wbbw 

^^Bf 3 4 (±, m 3 roEHS 1 0 ±.TkxIW. 4 »ES@ 1 

1 ±_\z? ') r v mm\z±r> thb«*hm* 3 2 co^i 

ffilc^^ft^ctic^-i),, ctib^3®W1 
^SSf 3 3 JkXJW, 4 ro^BSf^JilR 3 4 ti, Mteg 3 3 
b, 3 4 b^tMMttf}fli(^J;oTffM$ftT^*lt 

g-, 7° ') 7° i- rmm zm^-rizmsmtzztb ^imx 
[ 0 0 5 6 ] ixic. % 3 mmtiitmm 3 3 4 © 

WIBM^JSBI 3 4 m l 2 ic^-f J: -) (c. WJglfl 
40 s - 6 ft£„ m 3 »if)jg##JlSI 3 3 mm 4 © 
«Hfitt£8JBt 3 4 (c(±. ^J^.(f7;u = + 1 •> >J * nmi^ 

m^tj.%wm\m\z±>o, sums 3 a. 3 4 amu 
tsm±m±mzwm<&mfrmtsh&<, 
[0057] Mwmz, m 3 o>wmtt£mm 3 3ict±. 

m3roE$af l O^Jb-r-Sir-Siffg^a^^ft-S. 

m 4 ro^si^^jiR 3 4i;ti. 14 ©Elm 1 1 zmm, 

iizLxwm&mtimtstiz. zmzxr,^ h3»e^ 
ft 1 o^stti-t-g»isi±. >*9-'snmo)Miz®mmz 3 

50 b^JitoiAift^diic^O. ffifllSt^JSftSftfc^ 
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f$M2 atW, &±(0&*>lzLX. 7fMS2 al:7< 
n^ft-^ 4 Kfcll^lg 1 ©IM 1 9 a, 1 9b#ffM£ 

K^2iil>Tl±, §«li;ittP»£3. SfMJttif- 

[ 0 0 5 8 ] cro^ i ro@»SP2-e(i, \m^^mi<n 
lll&SPfFSlXgKfc^T, lf53©S!Mil 0±i:f 2® 

mg&sp 3 #ttm£ c 1 1;^ o , is 2 ©msssp 3 
zatma i o *ns, m.mwm^immn.m^&m 

■t&ztfrb, £3<z>EI£Jil O^Baj-f-SiT-fflllgJi 
3 3 b£W«fiH*<jfc3ft-tV*. 9 1 ©0l&SP2li. 

t, n 3 ©s*gs i o m 2 ©msssp 3 izM-rzwm 

[ 0 0 5 9 ] 3? 1 ©0S&SP2 -c'(±. f*-S.4HfiK(w c fc 

m i i vmntzmm 3 4 b i= «t ^ -t&s^tatsw 

l roigsMP 2 (Cfc^Tli, m 4 ©Klin 1 1 9f? 2 © 
BBSS 3 £7fML/i&lc, _U<E UcfWfili 3 4 ba<gfi'l 

•t&ztizttz. 

[ 0 0 6 0 ] ±&LtcWi 1 ©@IMPfFHlg(±, [elSSgp 
* flfflWffi-e* * t i 4 ftStt t> 1 1 ^ fc#» 

£ftrt>£«*©£Jis^©ftgu:fi^ffl£ttTi& 

i^;r<h (±29 ft 

[ 0 0 6 1 ] S2<D@tt»3©f^«XS{-'?^ 
T, «TH 1 3 ~H 1 9 *MBL/j:^Gpai!c^-r 

^.o m2(D®®,gm%Lxim, mi nz^t^ntz, 3? 

1 rolHS&gp 2 ©JfMffi 2 a±K* 1 ©»lli 1 2 £ffM 
1 ro*gHJiffMIIis - 7 m 1 ©ffi*fH 1 2 

commit 1 ©#wi 1 3 zT&mtzx 1 ©^wiffM 

lgs-8t,Sl roffiliU 1 2 1 ©##;« 1 3 t 

frhtezm 1 (omwrnrnz 6 icer 1 m^m-^ 

t7Klfls-9im 
[ 0 0 6 2 ] SB 2 ©[IIS&gpfFSilflli. $ 1 ©J&{iE» 

it 3 6±ic %2ommm 1 4 <hai2©#f*if 1 5 1& 
ztt6&2 ommmm 3 1 &mm-&%2 ©jn&es 

HffMXfg s - 1 Ot, B£ 2 roiUffiEI^Ji 3 7 ±CH 3 
ro«iBi 6tS3ro#ftiii 7 tfrhti^zom^ 
Elf If 3 8 ?:ffMtoB 3 ©WuE^JiffMXJM s - 1 

[ 0 0 6 3 ] a±(D J: -5 ^XISlc iot?2 ©0&£|S 3 
£ft8N-£BH±, HI 1 4 tcjjr*- =t o tz, Sfc-f . S 1 ©HI 
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S&gp 2 ©ffi?« 2ai;fi ro^SJiffMxfi s - 7 a<jts 
£ fg 1 2 ©ffM® 2 a ici±, ismwmx 

fi^T a n 5 *TT£ t ^flftfcBJl'Mttt^irt £i§ 

1 rajg&jp l 2 #jfM$n£ 0 SB 1 ©IgliJi 1 2 
t^^l^a^HWicli. fetf'O'/yi'DyfV (B 
CB) „ sK'J-T = H\ (PNB) , fR 

n*- >j -? (lcf) mHix-x* i/mm^T? v nm 

io mm^2. e bnmtrM&i^mmmz^tmmm&wx 
mw&*tx^&. m\<Dmm \ 2mmtmtLx 

[ 0 0 6 4 ] JJcic, ^ 1 ro^fg 1 2 tcli. 0 1 5 ICts 

i nmm i 2 ict±, 9 u >?mcvd 

HW3 9*'««$n*. C»:#J1W3 9(1. 0UfcfCu 
20 3f©»*tt©Sf^^lB*«5 0 xzmJ; 0?i</S8i$n/'c« 

[ 0 0 6 5 ] ifctc ^M«3 9K{±, 0 1 6(^t«t-5 

m 3 9 (±. %\ comwm i 3 tti%, mm^±, &m 

^3 9(C^ijA(f7+ h 'J 7 77 7®If#i$ WCt 

Bf&ZtiZ, :ci*, 311 ©ig&ji l 3(^(1, ^(75- 
SPic. 7 -r^HHM i^fclt^^ 1 ror^v KSP 2 2 t 

r, S 1 ro^UJi l 2 tan ro#^gticJ:oTl«|5!c$ 
tioH 1 ro^ffiffi^i 3 6 7WfM$ft£„ 

[ 0 0 6 6 ] (Xic, b i mmmmm 3 6 icw, m 1 7 

IciKf «t n ic, t*7Mlis-9*«n^. SI© 

3PADXA<Sfe$nrt:'T*-;H SaA'W^n, <r 
nbt'7*-A 1 8 a©f*l§l(C^j^(fi6o^^^jfe$n 

riis-<-x h 1 8 bfimtb&tntzmz^ x/^v 9 u 

> C V D&mz J: -3 T^HIRi; <fc ^IWtffJt 

40 n*ctt?m3(7)E*i«i 0 t&mzmmz-ezxT 

1 8*<fl5fiE$n*„ b'7 1 8(cfc^TH. t'T*-;H 
8 artlcifS-<-x h 1 8 bM^inil:, K'T* 

-;u 1 8 ao>mciffiz&mimxm&i$.£Hx\.^zt 
frb , a± 1- 1* r ^ 4: WM. $ -a- 5 c t ft "<^m x h § o 

[ 0 0 6 7 ] :fflt'7Mlis- 9 Ufc^T. 5^ 1 © 
WuElf)i3 6 til. t'7 1 8t|B]tS!cLT, 7^)W 
*^4(c*slt*^gP2 1 ©-SBi LTtg^t'T 2 1 a 

*<— *t<os i ©im i9a, i9b (D-mzmmz n-s 
j;-9(c-en-pnffM^n^ 0 ifc, ^ 1 ©mfuEif s 3 

50 6lct±, t*T 1 8 t»LT, 7 -< 4 (c fctt 
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§v-;UKSP2 Q(D-Ut LT->-;UKfT2 6 a rod 
±[Cv-;U K t*7 2 6 b*«fcSJft$i**v&. 

[0068] fxic, 3i i ommmm 3 6 m 1 8 

K,tv*- «t n |c, $ 2 roJtteEIJUIffMXfi s-lO« 
£ft£„ 31 1 omfuK^S 3 6XU(i. 3§ 1 ©ffiUS 1 

2&tfffi 1 roaj^ji 1 3 tis\mmmzm^&t&iz^ 

^roxS^SSctlctO, 3H2ro»fJil 4 £312 

7#flM£ft£. 3ro^2romfi:E^)13 7icfc. t*r 
ffMigs - 9 tmmzL-cvT 1 8**^$n*. 10 

[ 0 0 6 9 ] 3? 2 rom&KHJiffMXfM s - 1 Oicfc^ 
t, S 2 ornvm 1 5 icii, 31 3 rofiEllli 1 0 ©-»(;: 
att^nT^*-«<oip 1 nfgfti 9 a, i9bt*t(Sj 

->3M*t-^l^fi£sn-5. ^ft^-ft©3?2ro*m 
2 0 a, 2 Obti, X/^y^'J > /ffi^C V D&t fo 

fcWBt&ffiiwj: o^fiK^n^s 2 1 5 ro-ast 

[ 0 0 7 0 ] US 2 romi£K**Jf ffMXIMs - 1 0 icfsi^ 20 
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